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SECTION 1 – PROJECT OVERVIEW 

This Preliminary Storm Drainage Report (SDR) describes the engineering analysis of the surface water 

conditions, proposed development improvements, and required storm drainage facilities for the Belmont 

Heights PRD project located in Monroe, Washington. The report summarizes the design criteria for the 

storm drainage collection systems, associated flow control (i.e. detention) and water quality facilities, 

and temporary construction Best Management Practices (BMPs) proposed for the project. Figure 1 

(Vicinity Map) illustrates the general location of the project site. Figures 2 and 3 of this report (see 

Figures section) illustrate the existing (i.e., pre-developed) and proposed developed conditions of the 

project area, respectively.  

 

Figure 1 - Vicinity Map 
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The Belmont Heights PRD project proposes to develop 19 new single-family residential lots, per the 

requirements of UR9600 zoning, through the City of Monroe’s planned residential development process 

(PRD). The development will include associated roadway, storm drainage, sewer, and water 

infrastructure improvements to serve these proposed lots. It will provide park and recreational open 

space onsite per PRD guidelines and will improve its 134th Street SE frontage with new pavement, curb 

and gutter, planter, and sidewalk. The project site is 4.75-acres and consists of one developed 

property containing a single-family residence and associated structures within the Monroe city limits. 

Existing access to the project site is provided via 134th Street SE along the northern boundary of the 

site. The site is more generally located in portions of the NW ¼ and NE ¼ of Section 36, Township 28 

North, Range 6 East, W.M., Snohomish County, Washington.  

The site generally descends from the northeastern property corner to the southwest with a total relief of 

approximately 75 feet. Surface runoff primarily sheet flows southwesterly across the property toward 

the adjacent parcels to the west and south. The parcels to the south contain a gravel trench along the 

north property boundaries which collects runoff from the project site and conveys it to a detention pond 

serving the Trombley Hill development. A downstream analysis has been completed as part of this 

report in Section 3 to confirm downstream capacity for developed site runoff. 
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SECTION 2 – EXISTING CONDITIONS SUMMARY 

The Belmont Heights PRD project site is comprised of one parcel (Tax Parcel # 28063600101900) with 

a total area of approximately 4.75 acres. It is located within the French Creek Drainage Basin, part of 

the Snohomish Watershed, WRIA 07. The site is bordered by single-family residences on all sides with 

access off of 134th Street SE to the north. The Toivo Ridge neighborhood borders the site to the south 

and provides a discharge point for stormwater runoff. The existing parcel contains a single-family 

residence and its associated structures. The parcel has a large, fenced lawn area adjacent to the 

frontage road. The southern portion of the parcel consists of unmaintained vegetation.  

The general soil classification of the developable portion of the site is characterized by the Natural 

Resources Conservation Service (NRCS) as Tokul gravelly medial loam, with 0 to 15 percent slopes. A 

geotechnical engineering study was performed by Terra Associates, Inc. to evaluate the suitability of 

the site for the proposed development of a residential subdivision. They reported that observed soils 

were “glacial deposits comprised predominantly of medium dense to dense silty sand with gravel 

interpreted to be weathered till overlying unweathered till deposits consisting of dense to very dense, 

moderately- to strongly-cemented silty sand with gravel and occasional cobbles.” The site is not a 

seismic hazard area and the developable portion of the site is not an erosion hazard area. 

Infiltration/LID measures are not feasible on this site due to the low permeability of the glacial till soils. 

Overall, it was determined that there are no geotechnical considerations that preclude development of 

the site as currently planned. A copy of the geotechnical report along with the NRCS Web Soil Survey 

data are provided in Appendix A. 

The site generally descends from the northeastern property corner to the southwest with a total relief of 

about 75 feet. Surface runoff primarily sheet flows southwesterly across the property toward the 

adjacent parcels to the west and south. The parcels to the south (part of the Toivo Ridge deveopment) 

contain a gravel trench along the north property boundaries which collects runoff from the project site 

and conveys it southeast to a detention pond serving the Trombley Hill development. A downstream 

analysis has been completed as part of this report in Section 3 to confirm downstream capacity for 

developed site runoff. There are no wetlands or streams on-site. See Figure 2 for a map of existing site 

conditions. 
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SECTION 3 – OFF-SITE ANALYSIS  

 
This section summarizes the analysis of the onsite and offsite drainage conditions for the project. The 
methodology of the analysis and reporting of these conditions is in general accordance with the 
Department of Ecology’s 2014 Stormwater Management Manual for Western Washington 
(SWMM). This analysis includes research of available information, a site visit, an upstream analysis, and 
a downstream analysis. Research sources include aerial photography, GIS information, survey data, 
and as-built plans for the adjacent Toivo Ridge neighborhood provided by the City of Monroe.  

 
Site Visit  

 
A site visit was completed on January 23, 2019 at 12:00 PM to observe drainage conditions in the 
project vicinity and to inspect the downstream conveyance system and assess its capacity for mitigated 
site discharge. The weather was 48° and partly cloudy. There had been showers earlier in the day 
totaling 0.60” of precipitation and 0.42” of precipitation had fallen the previous day.  

 
Upstream Analysis  

 
Runoff from the northwest portion of the adjacent property to the east flows onto and through the 
project site toward the southwest as sheet flow or shallow, subsurface flow. This property is a large 
residential parcel consisting of a home, associated structures, and a large pasture area. The tributary 
basin is approximately 2.12 acres of pasture.  
 
The 134th Street SE right-of-way fronts the northern property boundary of the site. The properties to 
the north of the right-of-way are part of the Sweetbriar at Monroe development. Runoff from these 
properties is collected and conveyed to a detention vault serving the development. Runoff from the 
property to the northeast is collected in a ditch along the north side of 134th Street SE and conveyed 
west until discharging to the stormwater system serving Sweetbriar at Monroe. 134th Street SE along the 
frontage of the property is currently a half-street road section which drains north into the Sweetbriar at 
Monroe stormwater system. Thus, there is no upstream runoff from properties to the north.  
 
The properties to the west and south are at lower elevations than the project site and thus no upstream 
runoff from these areas flows onto the site.  
 
Downstream Analysis  

 
Site runoff is intercepted by a gravel trench with a perforated pipe located approximately 5 feet 
south of the southern property boundary. The trench was constructed as part of the Toivo Ridge 
development. The perforated pipe discharges to an existing catch basin near the southwest property 
corner. This structure is the connection point for mitigated project runoff. The structure discharges runoff 
south through a series of catch basins and underground conveyance pipes. The conveyance system 
continues to convey flows west in the 137th St SE right-of-way and then southeast in the Rainier View Rd 
SE right-of-way before discharging to the existing detention pond in Tract 955 of Trombley Hills 
through a rock armored outfall. The detention pond discharges to the southwest and outfalls to a 
wetland in a forested area which ultimately discharges to Cripple Creek. See Appendix D for photos, a 
downstream map, and a summary table of the downstream system. 

 
The downstream conveyance system appears to be properly functioning with no observed evidence of 
erosion or insufficient capacity. Runoff from the project will meet flow control standards set forth by 
the Department of Ecology 2014 Stormwater Management Manual for Western Washington. This will 
result in decreased peak flows leaving the site for all major storm events and therefore is not expected 
to have an adverse impact on the downstream system. 
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SECTION 4 – Permanent Stormwater Control Plan 

Performance Standards, Goals and Facility Proposals 

The storm drainage analysis and facilities design for this project are proposed in general accordance 

with the 2012 Department of Ecology Stormwater Management Manual for Western Washington, as 

amended in December 2014, as specified by current Monroe Municipal Code (MMC), section 

15.01.025.  The project is classified as New Development and will result in greater than 5,000 square-

feet of new impervious surface, therefore all nine Minimum Requirements for stormwater management 

specified by the manual are applicable.  

The hydrologic analysis of the runoff conditions for the project site was performed using the Western 

Washington Hydrologic Model 2012 (WWHM) software to generate peak design flow rates and 

volumes. A combined detention/water quality pond is proposed in the southern portion of the site to 

treat and detain runoff. Appendix B contains the WWHM model results for the proposed stormwater 

controls and water quality facilities proposed for the project. See Figure 7 for the stormwater pond 

details. 

Pre-developed Site Hydrology 

There is upstream runoff from 2.12 acres that flows through the project site. This area is to the east of 

the project boundary and enters the site as sheet flow and shallow, subsurface flow. Runoff from this 

upstream area will be collected directly into the project’s conveyance system, routed to the pond, 

treated, and detained along with the rest of the project’s developed runoff. This basin will be modeled 

in its existing condition as there are no land cover modifications proposed. The total developed area 

for on-site and frontage improvement is 5.01 acres and will be modeled as forest for the pre-

developed condition. Table 4.1 shows the pre-developed land use inputs used in the WWHM model 

and Table 4.2 summarizes the resulting peak design runoff rates. See Figure 4 for pre-developed 

drainage basins.  

 
Table 4.1 – Pre-developed Drainage Sub-basins 

    

Basin 
Land Use Area (ac) 

Forested Grass Pasture Impervious Total 

Predeveloped Site 5.01 0.00 0.00 0.00 5.01 

Upstream 0.00 0.00 2.12 0.00 2.12 

Total Area (ac) 5.01 0.00 2.12 0.00 7.13 

Table 4.2 – Pre-developed Peak Flows (at WWHM point of compliance) 

Event Flow Rate (cfs) 

2-yr 0.27 

10-yr 0.59 

25-yr 0.81 

50-yr 1.00 

100-yr 1.22 

 



BELMONT HEIGHTS PRD                                                             Preliminary Storm Drainage Report 

CPH Project No. 0035-18-027 January 31, 2019 

CP|H  CONSULTANTS   Page 6 

 

On-Site Stormwater Management 

Minimum Requirement #5 addresses the application of on-site stormwater management BMPs with the 

intent to “infiltrate, disperse, and retain stormwater runoff on-site to the extent feasible without causing 

flooding or erosion impacts.” Requirements for this project are specified on Table I-2.5.1 and Figure I-

2.5.1. These are included here with the relevant text highlighted. 
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The feasibility of the BMPs in DOE List #2 have been evaluated for the Belmont Heights PRD project as 

a new development inside the UGA. BMPs listed were considered in order for each type of surface to 

determine if their use/application for this project was feasible based on the following criteria: 

1. Design criteria, limitations, and infeasibility criteria identified for each BMP in this manual; and 

2. Competing Need Criteria listed in Chapter V-5 – On-Site Stormwater Management. 

Lawn and landscaped areas: 

1. Post-Construction Soil Quality and Depth in accordance with BMP T5.13 

This BMP is feasible. All soils in lawn and landscaped areas will meet the design guidelines of 

BMP T5.13. This will be accomplished through one or more of the following implementation 

methods identified in the manual:  

a. retention of undisturbed native vegetation and soil, or 

b. amendment of existing site topsoil, or 

c. stockpiling and reuse of existing topsoil, or import of approved topsoil mix. 

Roofs: 

1. Full Dispersion in accordance with BMP T5.30, or Downspout Full Infiltration Systems in 

accordance with BMP T5.10A 
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These BMPs are not feasible. The site plan, which is in accordance with City of Monroe PRD 

requirements, does not retain the minimum amount of native vegetation required to apply the 

Full Dispersion BMP. There are also no feasible locations on site where the required vegetated 

flowpath length can be accommodated. The glacial till soil on site exhibits low permeability 

and is not a suitable receptor for infiltration or retention facilities. 

2. Bioretention facilities in accordance with BMP T7.30 

This BMP is not feasible. The glacial till soil on site exhibits low permeability and is not a 

suitable receptor for infiltration or retention facilities. 

3. Downspout Dispersion Systems in accordance with BMP T5.10B 

This BMP is not feasible. The proposed lots, designed in accordance with City of Monroe PRD 

requirements, are not large enough to accommodate the vegetated flow path required for 

dispersion. 

4. Perforated Stub-out Connections in accordance with BMP T5.10C 

This BMP is not feasible. The glacial till soil on site exhibits low permeability and is not a 

suitable receptor for infiltration or retention facilities. 

Other Hard Surfaces: 

1. Full Dispersion in accordance with BMP T5.30 

This BMP is not feasible. The site plan, which is in accordance with City of Monroe PRD 

requirements, does not retain the minimum amount of native vegetation required to apply the 

Full Dispersion BMP. There are also no feasible locations on site where the required vegetated 

flowpath length can be accommodated.  

2. Permeable Pavement in accordance with BMP T5.156 

This BMP is not feasible. The glacial till soil on site exhibits low permeability and is not a 

suitable receptor for infiltration or retention facilities. 

3. Bioretention facilities in accordance with BMP T7.30 

This BMP is not feasible. The glacial till soil on site exhibits low permeability and is not a 

suitable receptor for infiltration or retention facilities. 

4. Sheet Flow Dispersion in accordance with BMP T5.12, or Concentrated Flow Dispersion in 

accordance with BMP T5.11 

This BMP is not feasible. The proposed lots, designed in accordance with City of Monroe PRD 

requirements, are not large enough to accommodate the vegetated flowpath required for 

dispersion. 
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The Geotechnical Report prepared by Terra Associates, Inc. (see Appendix A) specifically addresses 

the application of on-site stormwater management BMPs. In the Infiltration section of the report, Terra 

concludes that, “Based on our study, it is our opinion that on-site infiltration is not a feasible alternative 

for management of site stormwater due to the presence of relatively-impermeable till and till-like soils 

at relatively shallow depths beneath the ground surface.” 

Developed Site Hydrology 

The Standard Flow Control Requirement, part of Minimum Requirement #7, will be applied and states 

that, “Stormwater discharges shall match developed discharge durations to pre-developed durations 

for the range of pre-developed discharge rates from 50% of the 2-year peak flow up to the full 50-

year peak flow.”  

Developed site conditions within the study area were modeled based on the sub-basin configurations 

shown in Figure 5 and the land use covers summarized in Table 4.3. The residential lots were modeled 

based on an expected maximum 60 percent impervious coverage as allowed by Monroe Municipal 

Code (MNC) Bulk Requirements Chapter 18.10.140. Impervious road and sidewalk surface, both on-

site and frontage, was calculated from the proposed footprint shown on the improvement plans. The 

remaining lot and open space area was modeled as grass. There is a small area of frontage 

improvements that cannot drain to the pond due to grade restrictions and is modeled as bypass area in 

WWHM. The upstream basin was modeled in its existing condition as there is no land cover 

modification proposed for this area.  

The combined water quality/detention pond proposed for this project contains 8.0 feet of live storage 

and 4.0 feet of dead storage. The provided detention volume at the top of the flow control riser is 

1.64 acre-feet, exceeding the 1.53 acre-feet required as calculated in WWHM. Flow control is 

provided by an 18” riser pipe with a three-orifice design used to meet the applicable standards. 

Table 4.3 shows the developed land use inputs used in the WWHM model. Table 4.4 summarizes the 

peak design flow rates in the developed condition, both unmitigated and mitigated. 

Table 4.3- Developed Drainage Sub-basins 
 

 
  

Basin 
Land Use Area (ac) 

Forested Grass Pasture Impervious Total 

Developed (To Pond) 0.00 2.18 0.00 2.72 4.90 

Upstream Flow-through 0.00 0.00 2.12 0.00 2.12 

Frontage Bypass 0.00 0.01 0.00 0.10 0.11 

Total Area (ac) 0.00 2.19 2.12 2.82 7.13 

 

Table 4.4 – Developed Peak Flows 

Event 
Unmitigated 
Pond Inflow 

(cfs) 

Mitigated Pond 
Discharge 

 (cfs) 

Frontage 
Bypass 

(cfs) 

Peak Flow at Point 
of Compliance 

(cfs) 

2-yr 1.81 0.14 0.05 0.17 

10-yr 3.26 0.25 0.09 0.28 

25-yr 4.18 0.32 0.11 0.35 

50-yr 4.95 0.39 0.12 0.41 

100-yr 5.80 0.46 0.14 0.47 
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Conveyance System Analysis and Design 

The project proposes to collect on-site runoff and convey it to the stormwater pond prior to release 

offsite. Surface runoff will be collected by roof drains, roadway and yard inlets, and a system of 

below grade pipes on the site. These systems convey runoff to the onsite combined water 

quality/detention pond for treatment and flow control.  

An analysis of the capacity of the conveyance facilities for the project has been performed using a 

standard backwater approach. Design flows for this conveyance analysis were generated using the 

Rational Method for a 100-year design storm. The completed backwater analysis confirms that the 

proposed conveyance systems as designed contain the Rational design flows without overtopping catch 

basin/manhole inlets. The rational and backwater calculations are provided in Appendix C of this 

report, and Figure 6 displays the sub-catchment areas used for the Rational calculations. 

Water Quality Treatment 

Basic water quality treatment is required for surface water runoff from all new pollution generating 

surfaces created with development of the site per Minimum Requirement #6. Treatment will also be 

provided for flows from the upstream basin because its runoff will be mixed with developed site runoff. 

The minimum required wetpool volume calculated from WWHM (91% of total runoff volume) is 0.2462 

acre-feet, or 10,724 cubic feet. Water quality treatment will be provided through the application of a 

wetpond in the eastern cell of the stormwater pond. There is 4.0’ of dead storage in the pond which 

provides approximately 23,160 cubic feet of wetpond volume.  
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SECTION 5 – Construction Stormwater Pollution Prevention Plan 

Storm Water Pollution Prevention Plan (SWPPP) 

1. Mark Clearing Limits 

To prevent disturbance of project areas not designated for construction, a construction clearing 

limits fence or silt fence will be installed by the Contractor along the perimeter of the project 

site to protect existing native area outside of the mitigation area. These fences will be installed 

in accordance with the details and specifications provided in the Plans prior to any clearing 

and grading activities.  

 

2. Establish Construction Access 

Heavy truck and equipment access during construction shall be limited to locations from 191st 

Ave SE. The contractor shall employ appropriate BMP measures to prevent transport of 

sediment offsite by motor vehicles.  

 

3. Control Flow Rates 

The contractor will be responsible for installing temporary erosion control BMP’s to control the 

release rate and water quality of surface water from active construction areas.  

 

4. Install Sediment Controls 

On-site sediment retention will be controlled by a combination of silt fences, temporary 

interceptor trenches, and the proposed detention pond as shown on the Plans. The contractor 

shall inspect and provide regular maintenance of these facilities throughout the duration of 

construction to ensure maximum sediment control.  

 

5. Stabilize Soils 

Temporary and permanent cover measures will be provided by the Contractor to protect 

disturbed areas.  Straw mulching is typically used to provide temporary protection from 

erosion at exposed soil areas. Plastic covering may also be used in order to protect cut and fill 

slopes, and/or to encourage grass growth in newly seeded areas. Disturbed areas that remain 

unworked for at least 7 days will be seeded and mulched to provide permanent cover 

measure and to limit erosion potential. 

 

Water will be used by the Contractor as allowed by local agency regulations and applicable 

SWMM standards to prevent wind transport of exposed soils. Exposed soils will be sprayed 

until wet and re-sprayed as needed during dry weather periods.  

 

6. Protect Slopes 

The project does not require any disturbance of soils within steep slope or erosion hazard 

areas.  Temporary and permanent seeding to stabilize exposed soil areas is expected to be 

sufficient for protecting on-site slopes—whether constructed or at disturbed native areas. 

Plastic covering may also be used to protect cut and fill slopes if seasonal limitations warrant 

and/or to encourage grass growth in newly seeded areas. The contractor shall take all 

practical efforts including installation of temporary interceptor ditches to direct potential storm 

water runoff away from the top of on-site slopes. 
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7. Protect Drain Inlet 
All storm drain inlets made operable during construction or otherwise existing in the vicinity of 

work areas shall be protected using pre-manufactured filter fabric catch basin inserts to 

protect against construction storm water runoff entering the conveyance system.  The Contractor 

will be responsible for maintenance of all temporary sediment control BMP’s during 

construction, including removal of accumulated sediment, as well as for the ultimate removal of 

these controls and remaining accumulated sediment upon completion of construction.  

 

8. Stabilize Channels and Outlets 

Methods of protection may include silt fence installation and maintenance, catch basin inserts, 

and temporary interceptor ditches. Vegetated areas shall be maintained whenever possible or 

practical to provide for natural filtration of construction storm water discharges.    

 

9. Control Pollutants 

Special provisions shall be taken to reduce the risk of pollutant contamination from the 

construction access, concrete handling/wash areas, and sawcutting/surfacing activities.  Vehicle 

maintenance shall only be performed at approved on-site areas and only after proper 

containment devices are in place downstream of those areas. Any flammable or otherwise 

hazardous liquids shall be stockpiled only at the approved construction staging area.  

 

10. Control Dewatering 

Temporary dewatering efforts may be required to facilitate some elements of construction such 

as storm drainage and utilities installation. Any such dewatering volumes encountered will be 

collected and controlled using pumps and sediment traps or tanks. Discharge from these 

controlled onsite facilities will be dispersed to approved areas of native vegetation or 

otherwise treated using setting tanks or other mechanical filtration facilities prior to release to 

downstream systems as required to conform with General Construction Stormwater permit 

standards.  

11. Maintain BMPs 

All TESC measures will be inspected and maintained on a regular basis following the 

maintenance requirements identified for each in the Plans and/or the project’s Storm Water 

Pollution Prevention Plan (SWPPP). An ESC supervisor will be designated by the Contractor and 

the name, address and phone number of the ESC supervisor will be given to the regulatory 

jurisdiction prior to the start of construction.  

 

The ESC supervisor will inspect the site at least once a month during the dry season, weekly 

during the wet season, and within 24 hours of each runoff-producing storm event. An ESC 

maintenance report will be used as a written record of all maintenance in accordance with the 

project SWPPP 

12. Manage the Project 

The Contractor will be responsible for the phasing of erosion and sediment controls during 

construction so that they are adequately coordinated with all construction activities. The 

Contractor will be responsible for maintenance of all temporary sediment control BMP’s during 

construction, including removal of accumulated sediment, as well as for the ultimate removal of 

these controls and cleaning of existing permanent storm drainage facilities upon completion of 

construction. 
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13. Protect Low Impact Development BMPs 

The project geotechnical engineered determined that the onsite soils are not favorable for 

infiltrative BMPs. As such, no low impact development BMPs are proposed with this project. No 

special protection is required.  
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FIGURE 2 - EXISITING SITE CONDITIONS
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FIGURE 3 - DEVELOPED SITE CONDITIONS
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FIGURE 4 - PREDEVELOPED DRAINAGE BASINS
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FIGURE 5 - DEVELOPED DRAINAGE BASINS
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FIGURE 6 - CONVEYANCE SUB-BASINS
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FIGURE 7 - STORMWATER POND DETAILS
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

72 Tokul gravelly medial loam, 0 
to 8 percent slopes

3.1 61.1%

73 Tokul gravelly medial loam, 8 
to 15 percent slopes

2.0 38.9%

Totals for Area of Interest 5.1 100.0%

Soil Map—Snohomish County Area, Washington
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Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/1/2018
Page 3 of 3
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Belmont Heights PRD Land Use Summary

Appendix B

Lot # Area (SF) Imp. (SF) Pervious (SF)

Basin SF Acre 1 5,227       3,136       2,091              

Roads 21,386         0.49 2 5,127       3,076       2,051              

Sidewalk 4,923           0.11 3 4,562       2,737       1,825              

Lots 63,022         1.45 4 4,937       2,962       1,975              

Driveway Drops 840              0.02 5 4,936       2,962       1,974              

PATs 6,153           0.14 6 4,931       2,959       1,972              

Tract C Access Road 3,705           0.09 7 5,827       3,496       2,331              

Pond Surface 17,997         0.41 8 5,578       3,347       2,231              

Bypass 4,740           0.11 9 5,393       3,236       2,157              

10 5,250       3,150       2,100              

Property Area 206,848       4.75   11 5,750       3,450       2,300              

Frontage Area 11,361         0.26   12 6,825       4,095       2,730              

Total Site Area 218,209       5.01 13 5,750       3,450       2,300              

Total Impervious 122,766       2.82 14 5,740       3,444       2,296              

Total Pervious 95,443         2.19 15 5,250       3,150       2,100              

16 5,750       3,450       2,300              

Upstream Basin SF Acre 17 6,259       3,755       2,504              

Pasture 92375 2.12 18 5,754       3,452       2,302              

Total 92375 2.12 19 6,191       3,715       2,476              

Total 105,037  63,022     42,015           

Frontage Bypass Basin 4740 0.11

Impervioius 4207 0.10

Pervious 533 0.01

Area to Pond 305,844       7.02

Impervious 118,559       2.72

Pervious 187,285       4.30

Impervious
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General Model Information
Project Name: 190128_Pond SSD

Site Name: Belmont Heights PRD

Site Address:

City: Monroe, WA

Report Date: 1/29/2019

Gage: Everett

Data Start: 1948/10/01

Data End: 2009/09/30

Timestep: 15 Minute

Precip Scale: 1.20

Version Date: 2016/02/25

Version: 4.2.12

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Predeveloped
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     5.01

 Pervious Total 5.01

Impervious Land Use acre

 Impervious Total 0

 Basin Total 5.01

Element Flows To:
Surface Interflow Groundwater
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Upstream
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Pasture, Flat    2.12

 Pervious Total 2.12

Impervious Land Use acre

 Impervious Total 0

 Basin Total 2.12

Element Flows To:
Surface Interflow Groundwater



190128_Pond SSD 1/29/2019 3:25:49 PM Page 5

Mitigated Land Use

Developed to Pond
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Lawn, Flat       2.18

 Pervious Total 2.18

Impervious Land Use acre
 ROADS FLAT         2.72

 Impervious Total 2.72

 Basin Total 4.9

Element Flows To:
Surface Interflow Groundwater
Detention Pond Detention Pond
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Upstream Flow-through
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Pasture, Flat    2.12

 Pervious Total 2.12

Impervious Land Use acre

 Impervious Total 0

 Basin Total 2.12

Element Flows To:
Surface Interflow Groundwater
Detention Pond Detention Pond
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Frontage Bypass
Bypass: Yes

GroundWater: No

Pervious Land Use acre
 C, Lawn, Flat       0.01

 Pervious Total 0.01

Impervious Land Use acre
 ROADS FLAT         0.1

 Impervious Total 0.1

 Basin Total 0.11

Element Flows To:
Surface Interflow Groundwater
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Detention Pond
Depth: 9 ft.
Element Flows To:
Outlet 1 Outlet 2

              SSD Table Hydraulic Table

Stage  Area  Volume  Outlet                                  
(feet)  (ac.)  (ac-ft.)  Struct  NotUsed NotUsed NotUsed NotUsed 
0.000   0.030   0.000   0.000   0.000   0.000   0.000   0.000   
2.000   0.056   0.086   0.081   0.000   0.000   0.000   0.000   
4.000   0.263   0.224   0.114   0.000   0.000   0.000   0.000   
6.000   0.351   0.839   0.140   0.000   0.000   0.000   0.000   
8.000   0.449   1.639   0.675   0.000   0.000   0.000   0.000   
9.000   0.501   2.114   7.908   0.000   0.000   0.000   0.000   
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 7.13
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 4.31
Total Impervious Area: 2.82

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.272234
5 year 0.445841
10 year 0.589641
25 year 0.807918
50 year 0.999549
100 year 1.2182

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.172625
5 year 0.23403
10 year 0.281799
25 year 0.350854
50 year 0.409056
100 year 0.473449

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1949 0.336 0.140
1950 0.319 0.172
1951 0.245 0.149
1952 0.210 0.150
1953 0.170 0.147
1954 0.978 0.185
1955 0.339 0.170
1956 0.284 0.239
1957 0.402 0.204
1958 0.502 0.221
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1959 0.258 0.157
1960 0.255 0.160
1961 1.222 0.266
1962 0.257 0.162
1963 0.489 0.181
1964 0.311 0.144
1965 0.214 0.144
1966 0.129 0.133
1967 0.252 0.211
1968 0.310 0.174
1969 1.091 0.214
1970 0.179 0.141
1971 0.316 0.163
1972 0.205 0.195
1973 0.205 0.150
1974 0.508 0.184
1975 0.223 0.152
1976 0.199 0.159
1977 0.157 0.147
1978 0.181 0.146
1979 0.634 0.192
1980 0.272 0.146
1981 0.183 0.145
1982 0.253 0.163
1983 0.459 0.155
1984 0.246 0.225
1985 0.307 0.198
1986 0.704 0.494
1987 0.331 0.325
1988 0.169 0.146
1989 0.218 0.141
1990 0.230 0.156
1991 0.236 0.152
1992 0.182 0.150
1993 0.167 0.138
1994 0.172 0.157
1995 0.243 0.220
1996 0.444 0.209
1997 0.906 0.800
1998 0.153 0.169
1999 0.196 0.142
2000 0.162 0.223
2001 0.063 0.133
2002 0.226 0.144
2003 0.176 0.146
2004 0.297 0.246
2005 0.209 0.146
2006 0.611 0.192
2007 0.483 0.175
2008 0.610 0.510
2009 0.183 0.144

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 1.2219 0.8003
2 1.0908 0.5103
3 0.9784 0.4943
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4 0.9056 0.3246
5 0.7040 0.2658
6 0.6336 0.2457
7 0.6108 0.2392
8 0.6098 0.2255
9 0.5082 0.2226
10 0.5017 0.2213
11 0.4887 0.2202
12 0.4833 0.2143
13 0.4587 0.2112
14 0.4442 0.2085
15 0.4021 0.2044
16 0.3390 0.1984
17 0.3355 0.1949
18 0.3309 0.1921
19 0.3189 0.1916
20 0.3156 0.1850
21 0.3112 0.1844
22 0.3098 0.1813
23 0.3074 0.1752
24 0.2975 0.1745
25 0.2838 0.1724
26 0.2720 0.1697
27 0.2583 0.1686
28 0.2574 0.1629
29 0.2545 0.1626
30 0.2525 0.1621
31 0.2523 0.1604
32 0.2461 0.1594
33 0.2453 0.1573
34 0.2426 0.1567
35 0.2362 0.1562
36 0.2298 0.1553
37 0.2255 0.1518
38 0.2232 0.1516
39 0.2181 0.1502
40 0.2145 0.1499
41 0.2099 0.1496
42 0.2088 0.1486
43 0.2051 0.1474
44 0.2050 0.1474
45 0.1986 0.1464
46 0.1961 0.1463
47 0.1829 0.1462
48 0.1826 0.1458
49 0.1819 0.1456
50 0.1805 0.1445
51 0.1787 0.1445
52 0.1761 0.1444
53 0.1724 0.1441
54 0.1702 0.1440
55 0.1688 0.1422
56 0.1667 0.1414
57 0.1625 0.1409
58 0.1574 0.1404
59 0.1529 0.1376
60 0.1290 0.1335
61 0.0631 0.1334
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.1361 15169 9133 60 Pass
0.1448 12637 4173 33 Pass
0.1536 10117 3129 30 Pass
0.1623 8177 2556 31 Pass
0.1710 6637 2177 32 Pass
0.1797 5523 1896 34 Pass
0.1884 4534 1653 36 Pass
0.1972 3743 1458 38 Pass
0.2059 3198 1279 39 Pass
0.2146 2669 1144 42 Pass
0.2233 2244 1019 45 Pass
0.2321 1856 933 50 Pass
0.2408 1619 827 51 Pass
0.2495 1406 773 54 Pass
0.2582 1239 743 59 Pass
0.2669 1120 715 63 Pass
0.2757 1012 687 67 Pass
0.2844 929 661 71 Pass
0.2931 831 634 76 Pass
0.3018 776 607 78 Pass
0.3105 709 581 81 Pass
0.3193 655 542 82 Pass
0.3280 621 519 83 Pass
0.3367 588 501 85 Pass
0.3454 558 482 86 Pass
0.3542 524 455 86 Pass
0.3629 501 432 86 Pass
0.3716 480 415 86 Pass
0.3803 450 395 87 Pass
0.3890 430 375 87 Pass
0.3978 409 362 88 Pass
0.4065 388 347 89 Pass
0.4152 364 333 91 Pass
0.4239 350 321 91 Pass
0.4326 340 306 90 Pass
0.4414 328 291 88 Pass
0.4501 315 277 87 Pass
0.4588 297 262 88 Pass
0.4675 284 236 83 Pass
0.4763 271 213 78 Pass
0.4850 252 192 76 Pass
0.4937 238 173 72 Pass
0.5024 227 156 68 Pass
0.5111 206 122 59 Pass
0.5199 198 118 59 Pass
0.5286 186 115 61 Pass
0.5373 170 112 65 Pass
0.5460 158 107 67 Pass
0.5548 151 104 68 Pass
0.5635 142 92 64 Pass
0.5722 126 79 62 Pass
0.5809 113 69 61 Pass
0.5896 92 66 71 Pass
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0.5984 76 61 80 Pass
0.6071 65 57 87 Pass
0.6158 58 53 91 Pass
0.6245 48 49 102 Pass
0.6332 44 46 104 Pass
0.6420 39 42 107 Pass
0.6507 33 30 90 Pass
0.6594 30 26 86 Pass
0.6681 23 22 95 Pass
0.6769 18 17 94 Pass
0.6856 13 9 69 Pass
0.6943 8 7 87 Pass
0.7030 8 5 62 Pass
0.7117 6 5 83 Pass
0.7205 6 5 83 Pass
0.7292 6 5 83 Pass
0.7379 6 5 83 Pass
0.7466 6 4 66 Pass
0.7553 6 3 50 Pass
0.7641 6 3 50 Pass
0.7728 6 3 50 Pass
0.7815 5 3 60 Pass
0.7902 5 2 40 Pass
0.7990 5 1 20 Pass
0.8077 5 0 0 Pass
0.8164 5 0 0 Pass
0.8251 5 0 0 Pass
0.8338 5 0 0 Pass
0.8426 5 0 0 Pass
0.8513 5 0 0 Pass
0.8600 5 0 0 Pass
0.8687 5 0 0 Pass
0.8774 5 0 0 Pass
0.8862 5 0 0 Pass
0.8949 5 0 0 Pass
0.9036 5 0 0 Pass
0.9123 4 0 0 Pass
0.9211 4 0 0 Pass
0.9298 3 0 0 Pass
0.9385 3 0 0 Pass
0.9472 3 0 0 Pass
0.9559 3 0 0 Pass
0.9647 3 0 0 Pass
0.9734 3 0 0 Pass
0.9821 2 0 0 Pass
0.9908 2 0 0 Pass
0.9995 2 0 0 Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0.2462 acre-feet
On-line facility target flow: 0.1254 cfs.
Adjusted for 15 min: 0.1254 cfs.
Off-line facility target flow: 0.0897 cfs.
Adjusted for 15 min: 0.0897 cfs.
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LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1948 10 01        END    2009 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   190128_Pond SSD.wdm
MESSU      25   Mit190128_Pond SSD.MES
           27   Mit190128_Pond SSD.L61
           28   Mit190128_Pond SSD.L62
           30   POC190128_Pond SSD1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND      16
      IMPLND       1
      PERLND      13
      RCHRES       1
      COPY         1
      COPY       501
      COPY       601
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Detention Pond              MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  601         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   16     C, Lawn, Flat           1    1    1    1   27    0
   13     C, Pasture, Flat        1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
   16         0    0    1    0    0    0    0    0    0    0    0    0    
   13         0    0    1    0    0    0    0    0    0    0    0    0    
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  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
   16         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
   13         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   16         0    0    0    0    0    0    0    0    0    0    0    
   13         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   16              0       4.5      0.03       400      0.05       0.5     0.996
   13              0       4.5      0.06       400      0.05       0.5     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   16              0         0         2         2         0         0         0
   13              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   16            0.1      0.25      0.25         6       0.5      0.25
   13           0.15       0.4       0.3         6       0.5       0.4
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   16              0         0         0         0       2.5         1         0
   13              0         0         0         0       2.5         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    1      ROADS/FLAT             1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    1         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    1         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
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    1         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    1            400      0.01       0.1       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    1              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    1              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Developed to Pond***
PERLND  16                        2.18     RCHRES   1      2
PERLND  16                        2.18     RCHRES   1      3
IMPLND   1                        2.72     RCHRES   1      5
Upstream Flow-through***
PERLND  13                        2.12     RCHRES   1      2
PERLND  13                        2.12     RCHRES   1      3
Frontage Bypass***
PERLND  16                        0.01     COPY   501     12
PERLND  16                        0.01     COPY   601     12
PERLND  16                        0.01     COPY   501     13
PERLND  16                        0.01     COPY   601     13
IMPLND   1                         0.1     COPY   501     15
IMPLND   1                         0.1     COPY   601     15

******Routing******
PERLND  16                        2.18     COPY     1     12
IMPLND   1                        2.72     COPY     1     15
PERLND  16                        2.18     COPY     1     13
PERLND  13                        2.12     COPY     1     12
PERLND  13                        2.12     COPY     1     13
RCHRES   1                           1     COPY   501     16
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
    1     Detention Pond          1    1    1    1   28    0    1
  END GEN-INFO
  *** Section RCHRES***
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  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
    1         1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
    1         4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
    1        0  1  0  0    4  0  0  0  0       0  0  0  0  0       2  2  2  2  2
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
    1              1      0.01       0.0       0.0       0.5       0.0
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
    1            0         4.0  0.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
  FTABLE      1
    6    4
     Depth      Area    Volume  Outflow1 Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.030000  0.000000  0.000000  
  2.000000  0.056000  0.086000  0.080688  
  4.000000  0.263000  0.224000  0.114110  
  6.000000  0.351000  0.839000  0.139756  
  8.000000  0.449000  1.639000  0.674672  
  9.000000  0.501000  2.114000  7.908392  
  END FTABLE  1
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1.2            PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1.2            IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    0.76           PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    0.76           IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
RCHRES   1 HYDR   RO     1 1        1      WDM   1000 FLOW     ENGL      REPL
RCHRES   1 HYDR   STAGE  1 1        1      WDM   1001 STAG     ENGL      REPL
COPY     1 OUTPUT MEAN   1 1     48.4      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    801 FLOW     ENGL      REPL
COPY   601 OUTPUT MEAN   1 1     48.4      WDM    901 FLOW     ENGL      REPL
END EXT TARGETS
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MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK        2
PERLND     PWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    2

  MASS-LINK        3
PERLND     PWATER IFWO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    3

  MASS-LINK        5
IMPLND     IWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    5

  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

  MASS-LINK       16
RCHRES     ROFLOW                          COPY           INPUT  MEAN
  END MASS-LINK   16

END MASS-LINK

END RUN
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Predeveloped HSPF Message File
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Mitigated HSPF Message File
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2019; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com

www.clearcreeksolutions.com
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APPENDIX C - CPH Rational Calculations
10 yr 25 yr 100yr

Project Name: Belmont Heights PRD aR 2.44 2.66 2.61
bR 0.64 0.65 0.63
PR 2.8 3.2 3.8

Description: Rational calculation spreadsheet for backwater analysis

CB100 42875 0.98 0.90 0.59 0.25 0.39 0.64 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.98 1.96 7.35
CB105 25287 0.58 0.90 0.42 0.25 0.16 0.72 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.58 1.30 5.40
CB110 32738 0.75 0.90 0.14 0.25 0.61 0.37 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.75 0.87 3.37
CB115 2354 0.05 0.90 0.04 0.25 0.01 0.73 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.05 0.12 1.33
CB120 19811 0.45 0.90 0.26 0.25 0.19 0.62 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.45 0.88 1.21
CB125 1484 0.03 0.90 0.02 0.25 0.01 0.63 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.03 0.07 0.33
CB130 4657 0.11 0.90 0.09 0.25 0.02 0.80 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.11 0.27 0.27

CB106 15896 0.36 0.90 0.22 0.25 0.14 0.64 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.36 0.73 0.73

CB111 23324 0.54 0.90 0.37 0.25 0.17 0.70 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.54 1.16 1.16

Flowpath 
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Used      
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CPH Project No.: 0035-18-027
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CPH Backwater Spreadsheet

CPH Backwater Spreadsheet
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(NOAA Atlas - Isopluvial Maps: Figures 27,28,30)
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190124_Rational Spreadsheet.xls
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1/30/2019
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Appendix C.2 - CPH Backwater Calculations

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Design Flow 
Q

Length Pipe Size Manning's n
Downstream 

Invert Elevation

Upstream 
Inlet 

Elevation
Pipe Slope

Barrel 
Area

Barrel 
Velocity

Barrel 
Velocity 
Head

TW 
Elevation

Barrel 
Perimeter

Friction 
Slope

Friction 
Loss

Entrance HGL 
Elevation

Entrance Loss 
Coefficient

Entrance 
Head Loss

Exit Head 
Loss

Outlet 
Control 

Elevation
dc/D Critical 

Depth
Critical 
Velocity

Inlet 
Control 

Elevation

Approach 
Velocity 
Head

Kb
Bend Head 

Loss
Q3/Q1 Kj

Junction 
Head Loss

Head 
Water

Rim 
Elevation

Overflow?

D/S CB U/S CB (cfs) (ft) (in) (ft) (ft) (ft/ft) (sq. ft) (fps) (ft) (ft) (ft) Sf (ft) (ft) ke (ft) (ft) (ft) (ft) (fps) (ft) (ft) (ft) (%) (ft) (ft) (ft)
Pond CB100 7.35 86.3 18 0.012 311.00 325.28 0.165 1.77 4.16 0.27 316.00 4.71 0.00 0.36 326.78 0.50 0.13 0.27 327.18 0.57 0.86 5.25 326.27 0.77 0.00 0.000 0% 0.00 0.00 326.42 328.78 Contained

CB100 CB105 5.40 130.5 12 0.012 325.78 335.69 0.076 0.79 6.88 0.77 326.42 3.14 0.02 2.53 336.69 0.50 0.38 0.77 337.84 0.57 0.57 4.28 338.81 0.33 0.00 0.000 0% 0.00 0.00 338.47 340.69 Contained
CB105 CB110 3.37 109.8 12 0.012 335.69 343.56 0.072 0.79 4.29 0.30 338.47 3.14 0.01 0.83 344.56 0.50 0.15 0.30 345.01 0.57 0.57 4.28 345.08 0.04 0.00 0.000 0% 0.00 0.00 345.04 346.79 Contained
CB110 CB115 1.33 128 12 0.012 343.56 356.36 0.100 0.79 1.69 0.04 345.04 3.14 0.00 0.15 357.36 0.50 0.02 0.04 357.43 0.57 0.57 4.28 357.24 0.04 0.00 0.000 0% 0.00 0.00 357.39 359.57 Contained
CB115 CB120 1.21 34.5 12 0.012 356.36 356.57 0.006 0.79 1.54 0.04 357.39 3.14 0.00 0.03 357.57 0.50 0.02 0.04 357.63 0.57 0.57 4.28 357.49 0.00 0.00 0.000 0% 0.00 0.00 357.62 359.57 Contained
CB120 CB125 0.33 92.9 12 0.012 356.57 365.40 0.095 0.79 0.42 0.00 357.62 3.14 0.00 0.01 366.40 0.50 0.00 0.00 366.40 0.57 0.57 4.28 366.22 0.00 0.00 0.000 0% 0.00 0.00 366.40 368.40 Contained
CB125 CB130 0.27 37.8 12 0.012 365.40 368.62 0.085 0.79 0.34 0.00 366.40 3.14 0.00 0.00 369.62 0.50 0.00 0.00 369.62 0.57 0.57 4.28 369.44 0.00 0.00 0.000 0% 0.00 0.00 369.62 371.62 Contained

CB105 CB106 0.73 74.6 12 0.012 335.69 340.00 0.058 0.79 0.93 0.01 338.47 3.14 0.00 0.03 341.00 0.50 0.01 0.01 341.02 0.57 0.57 4.28 340.86 0.00 0.00 0.000 0% 0.00 0.00 341.02 343.14 Contained

CB110 CB111 1.16 34.5 12 0.012 343.56 343.77 0.006 0.79 1.48 0.03 345.04 3.14 0.00 0.03 345.07 0.50 0.02 0.03 345.12 0.57 0.57 4.28 344.68 0.00 0.00 0.000 0% 0.00 0.00 345.12 346.77 Contained

PIPE SEGMENT

DESCRIPTION: Storm drain conveyance system for Belmont Heights PRD: Backwater Spreadsheet. 
PROJECT:
DATE:
CPH PROJECT No.

1/30/2019
0035-18-027

Belmont Heights PRD
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 Downstream Analysis Drainage System Table 

 
Symbol Drainage 

Component Type, 
Name, and Size 

     Drainage 
     Component 
     Description 

Slope Distance 
from site 
discharge 

Existing 
Problems 

   Potential 
  Problems 

Observations of field 
inspector, resource 
reviewer, or resident 

see map Type: sheet flow, swale, 
stream, channel, pipe, 
pond; Size: diameter, 

surface area 

drainage basin, vegetation, 
cover, depth, type of sensitive area, 

volume 

% ¼ ml = 1,320 ft. constrictions, under capacity, ponding, 
overtopping, flooding, habitat or organism 

destruction, scouring, bank sloughing, 
sedimentation, incision, other erosion 

tributary area, likelihood of problem, 
overflow pathways, potential impacts 

1 Sheet Flow 
Runoff flows southwesterly 

across site  
~10% 0’ None observed  See photos #1, #2, #5, #6 

2 
Interceptor Trench 

with perforated pipe 

Sheet flow enters gravel 

interceptor trench along north 

property boundary of Toivo 

Ridge development and flows 

west to an existing catch basin 

~6% 5’ None observed  See downstream map 

3 
Catch basins and 

conveyance pipes 

Runoff flows through a series 

of catch basins and 

underground pipes  

~12% 5’ - 955’ None observed  See downstream map 

4 Detention Pond 
Runoff discharges into 

Trombley Hill detention pond 
0% 955’ – 1200’ None observed  See photo #9 

5 

Control Structure 

and conveyance 

pipes 

Runoff discharges from pond 

and ultimately outfalls to a 

wetland southwest of pond 

~4% 1200’ – 1320’  None observed  See downstream map 
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Photo #1: Aerial imagery of project site.  

 

 
Photo #2: Looking south at project site from 134th St SE at approximately midpoint of northern property 

boundary.  



Belmont Heights PRD  Preliminary Storm Drainage Report 
City of Monroe  Appendix D  

 

CPH Project No. 0035-18-027  January 31, 2019 

CP|H CONSULTANTS  Page 2 
 
 

 
Photo #3: Looking west at 134th St SE along northern property boundary of project site.   

 

 
Photo #4: Looking east at 134th St SE along northern property boundary of project site.  
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Photo #5: Looking south along eastern property boundary of project site.  

 

 
Photo #6: Looking south along western property boundary of project site.  
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Photo #7: Looking north towards southern property boundary of project site. Buried stormwater pipes 
between existing house and fence convey flows to Trombley Hill detention pond.  

 
Photo #8: Looking south from same location as photo #7. Buried stormwater pipes between existing 
house and fence convey flows to Trombley Hill detention pond.  
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Photo #9: Looking west at Trombley Hill detention pond.  
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V-4.6 Maintenance Standards for Drainage Facilities

The facility-specific maintenance standards contained in this section are intended to be
conditions for determining if maintenance actions are required as identified through
inspection. They are not intended to be measures of the facility's required condition at all
times between inspections. In other words, exceedence of these conditions at any time
between inspections and/or maintenance does not automatically constitute a violation of
these standards. However, based upon inspection observations, the inspection and
maintenance schedules shall be adjusted to minimize the length of time that a facility is
in a condition that requires a maintenance action.

Maintenance
Component Defect

Conditions When
Maintenance Is

Needed

Results Expected When
Maintenance Is Per-

formed

General

Trash & Debris

Any trash and debris
which exceed 1 cubic
feet per 1,000 square
feet. In general, there
should be no visual
evidence of dumping.

If less than threshold
all trash and debris will
be removed as part of
next scheduled main-
tenance.

Trash and debris cleared
from site

Poisonous Veget-
ation and noxious
weeds

Any poisonous or nuis-
ance vegetation which
may constitute a haz-
ard to maintenance per-
sonnel or the public.

Any evidence of nox-
ious weeds as defined
by State or local reg-
ulations.

(Apply requirements of
adopted IPM policies
for the use of herb-
icides).

No danger of poisonous
vegetation where main-
tenance personnel or the
public might normally be.
(Coordinate with local
health department)

Complete eradication of
noxious weeds may not
be possible. Compliance
with State or local erad-
ication policies required

Contaminants Any evidence of oil, No contaminants or pol-

Table V-4.5.2(1) Maintenance Standards - Detention Ponds

2014 Stormwater Management Manual for Western Washington

Volume V - Chapter 4 - Page 829



Maintenance
Component Defect

Conditions When
Maintenance Is

Needed

Results Expected When
Maintenance Is Per-

formed

and Pollution

gasoline, contaminants
or other pollutants

(Coordinate
removal/cleanup with
local water quality
response agency).

lutants present.

Rodent Holes

Any evidence of rodent
holes if facility is acting
as a dam or berm, or
any evidence of water
piping through dam or
berm via rodent holes.

Rodents destroyed and
dam or berm repaired.
(Coordinate with local
health department;
coordinate with Ecology
Dam Safety Office if pond
exceeds 10 acre-feet.)

Beaver Dams
Dam results in change
or function of the facil-
ity.

Facility is returned to
design function.

(Coordinate trapping of
beavers and removal of
dams with appropriate per-
mitting agencies)

Insects

When insects such as
wasps and hornets
interfere with main-
tenance activities.

Insects destroyed or
removed from site.

Apply insecticides in com-
pliance with adopted IPM
policies

Tree Growth and
Hazard Trees

Tree growth does not
allow maintenance
access or interferes
with maintenance activ-
ity (i.e., slope mowing,
silt removal, vactoring,
or equipment move-
ments). If trees are not
interfering with access
or maintenance, do not
remove

Trees do not hinder main-
tenance activities. Har-
vested trees should be
recycled into mulch or
other beneficial uses (e.g.,
alders for firewood).

Remove hazard Trees

Table V-4.5.2(1) Maintenance Standards - Detention Ponds (continued)

2014 Stormwater Management Manual for Western Washington

Volume V - Chapter 4 - Page 830



Maintenance
Component Defect

Conditions When
Maintenance Is

Needed

Results Expected When
Maintenance Is Per-

formed
If dead, diseased, or
dying trees are iden-
tified

(Use a certified Arbor-
ist to determine health
of tree or removal
requirements)

Side Slopes of
Pond Erosion

Eroded damage over 2
inches deep where
cause of damage is
still present or where
there is potential for
continued erosion.

Any erosion observed
on a compacted berm
embankment.

Slopes should be sta-
bilized using appropriate
erosion control measure
(s); e.g.,rock rein-
forcement, planting of
grass, compaction.

If erosion is occurring on
compacted berms a
licensed civil engineer
should be consulted to
resolve source of erosion.

Storage Area

Sediment

Accumulated sediment
that exceeds 10% of
the designed pond
depth unless otherwise
specified or affects
inletting or outletting
condition of the facility.

Sediment cleaned out to
designed pond shape and
depth; pond reseeded if
necessary to control
erosion.

Liner (if Applic-
able)

Liner is visible and has
more than three 1/4-
inch holes in it.

Liner repaired or replaced.
Liner is fully covered.

Ponds Berms
(Dikes) Settlements

Any part of berm which
has settled 4 inches
lower than the design
elevation

If settlement is appar-
ent, measure berm to
determine amount of
settlement

Dike is built back to the
design elevation.
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Maintenance
Component Defect

Conditions When
Maintenance Is

Needed

Results Expected When
Maintenance Is Per-

formed
Settling can be an
indication of more
severe problems with
the berm or outlet
works. A licensed civil
engineer should be
consulted to determine
the source of the set-
tlement.

Piping

Discernable water flow
through pond berm.
Ongoing erosion with
potential for erosion to
continue.

(Recommend a Goeth-
echnical engineer be
called in to inspect and
evaluate condition and
recommend repair of
condition.

Piping eliminated. Erosion
potential resolved.

Emergency Over-
flow/ Spillway
and Berms over 4
feet in height

Tree Growth

Tree growth on emer-
gency spillways cre-
ates blockage
problems and may
cause failure of the
berm due to uncon-
trolled overtopping.

Tree growth on berms
over 4 feet in height
may lead to piping
through the berm
which could lead to fail-
ure of the berm.

Trees should be removed.
If root system is small
(base less than 4 inches)
the root system may be left
in place. Otherwise the
roots should be removed
and the berm restored. A
licensed civil engineer
should be consulted for
proper berm/spillway res-
toration.

Piping
Discernable water flow
through pond berm.
Ongoing erosion with

Piping eliminated. Erosion
potential resolved.
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Maintenance
Component Defect

Conditions When
Maintenance Is

Needed

Results Expected When
Maintenance Is Per-

formed
potential for erosion to
continue.

(Recommend a Goeth-
echnical engineer be
called in to inspect and
evaluate condition and
recommend repair of
condition.

Emergency Over-
flow/Spillway

Emergency Over-
flow/Spillway

Only one layer of rock
exists above native soil
in area five square feet
or larger, or any expos-
ure of native soil at the
top of out flow path of
spillway.

(Rip-rap on inside
slopes need not be
replaced.)

Rocks and pad depth are
restored to design stand-
ards.

Erosion See "Side Slopes of
Pond"

Table V-4.5.2(1) Maintenance Standards - Detention Ponds (continued)

Maintenance
Component Defect Conditions When Maintenance Is

Needed

Results Expec-
ted When

Maintenance
Is Performed

General

Trash & Debris See "Detention Ponds" (No. 1). See "Detention
Ponds" (No. 1).

Poisonous/Noxious
Vegetation See "Detention Ponds" (No. 1). See "Detention

Ponds" (No. 1).
Contaminants and
Pollution See "Detention Ponds" (No. 1). See "Detention

Ponds" (No. 1).

Rodent Holes See "Detention Ponds" (No. 1). See "Detention
Ponds" (No. 1)

Storage Area Sediment
Water ponding in infiltration pond
after rainfall ceases and appropriate

Sediment is
removed
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Maintenance
Component Defect Conditions When Maintenance is

Needed

Results Expec-
ted When

Maintenance
is Performed

Locking Mech-
anism Not Work-
ing

Mechanism cannot be opened by one
maintenance person with proper tools.
Bolts into frame have less than 1/2 inch
of thread (may not apply to self-locking
lids).

Mechanism
opens with
proper tools.

Cover Difficult to
Remove

One maintenance person cannot
remove lid after applying normal lifting
pressure. Intent is to keep cover from
sealing off access to maintenance.

Cover can be
removed and
reinstalled by
one main-
tenance per-
son.

Ladder Rungs
Unsafe

Ladder is unsafe due to missing rungs,
misalignment, not securely attached to
structure wall, rust, or cracks.

Ladder meets
design stand-
ards. Allows
maintenance
person safe
access.

Catch Basins See "Catch Bas-ins"       (No. 5) See "Catch Basins"   (No. 5). See "Catch
Basins"   (No. 5).

Table V-4.5.2(3) Maintenance Standards - Closed Detention Systems
(Tanks/Vaults) (continued)

Maintenance
Component Defect Condition When Main-

tenance is Needed
Results Expected When
Maintenance is Performed

General

Trash and
Debris
(Includes
Sediment)

Material exceeds 25% of
sump depth or 1 foot below
orifice plate.

Control structure orifice is not
blocked. All trash and debris
removed.

Structural
Damage

Structure is not securely
attached to manhole wall.

Structure is not in upright
position (allow up to 10%
from plumb).

Connections to outlet pipe

Structure securely attached to
wall and outlet pipe.

Structure in correct position.

Connections to outlet pipe are
water tight; structure repaired
or replaced and works as
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Maintenance
Component Defect Condition When Main-

tenance is Needed
Results Expected When
Maintenance is Performed

are not watertight and show
signs of rust.

Any holes - other than
designed holes - in the
structure.

designed.

Structure has no holes other
than designed holes.

Cleanout
Gate

Damaged or
Missing

Cleanout gate is not water-
tight or is missing.

Gate cannot be moved up
and down by one main-
tenance person.

Chain/rod leading to gate is
missing or damaged.

Gate is rusted over 50% of
its surface area.

Gate is watertight and works
as designed.

Gate moves up and down eas-
ily and is watertight.

Chain is in place and works as
designed.

Gate is repaired or replaced to
meet design standards.

Orifice Plate
Damaged or
Missing

Control device is not work-
ing properly due to missing,
out of place, or bent orifice
plate.

Plate is in place and works as
designed.

Obstructions
Any trash, debris, sediment,
or vegetation blocking the
plate.

Plate is free of all obstructions
and works as designed.

Overflow
Pipe Obstructions

Any trash or debris blocking
(or having the potential of
blocking) the overflow pipe.

Pipe is free of all obstructions
and works as designed.

Manhole

See "Closed
Detention
Systems"  
(No. 3).

See "Closed Detention Sys-
tems"  (No. 3).

See "Closed Detention Sys-
tems"  (No. 3).

Catch Basin
See "Catch
Basins"       (No.
5).

See "Catch Basins"   (No. 5). See "Catch Basins"   (No. 5).
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Maintenance
Component Defect Conditions When Maintenance is

Needed

Results
Expected
When Main-
tenance is
performed

General

Trash &
Debris

Trash or debris which is located imme-
diately in front of the catch basin opening or
is blocking inletting capacity of the basin by
more than 10%.

Trash or debris (in the basin) that exceeds
60 percent of the sump depth as measured
from the bottom of basin to invert of the low-
est pipe into or out of the basin, but in no
case less than a minimum of six inches
clearance from the debris surface to the
invert of the lowest pipe.

Trash or debris in any inlet or outlet pipe
blocking more than 1/3 of its height.

Dead animals or vegetation that could gen-
erate odors that could cause complaints or
dangerous gases (e.g., methane).

No Trash or
debris loc-
ated imme-
diately in
front of catch
basin or on
grate open-
ing.

No trash or
debris in the
catch basin.

Inlet and out-
let pipes free
of trash or
debris.

No dead
animals or
vegetation
present
within the
catch basin.

Sediment

Sediment (in the basin) that exceeds 60 per-
cent of the sump depth as measured from
the bottom of basin to invert of the lowest
pipe into or out of the basin, but in no case
less than a minimum of 6 inches clearance
from the sediment surface to the invert of the
lowest pipe.

No sediment
in the catch
basin

Structure
Damage to
Frame and/or
Top Slab

Top slab has holes larger than 2 square
inches or cracks wider than 1/4 inch. (Intent
is to make sure no material is running into
basin).

Top slab is
free of holes
and cracks.

Frame is sit-
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Maintenance
Component Defect Conditions When Maintenance is

Needed

Results
Expected
When Main-
tenance is
performed

Frame not sitting flush on top slab, i.e., sep-
aration of more than 3/4 inch of the frame
from the top slab. Frame not securely
attached

ting flush on
the riser rings
or top slab
and firmly
attached.

Fractures or
Cracks in
Basin Walls/
Bottom

Maintenance person judges that structure is
unsound.

Grout fillet has separated or cracked wider
than 1/2 inch and longer than 1 foot at the
joint of any inlet/outlet pipe or any evidence
of soil particles entering catch basin through
cracks.

Basin
replaced or
repaired to
design stand-
ards.

Pipe is
regrouted
and secure at
basin wall.

Settlement/
Misalignment

If failure of basin has created a safety, func-
tion, or design problem.

Basin
replaced or
repaired to
design stand-
ards.

Vegetation

Vegetation growing across and blocking
more than 10% of the basin opening.

Vegetation growing in inlet/outlet pipe joints
that is more than six inches tall and less
than six inches apart.

No veget-
ation block-
ing opening
to basin.

No veget-
ation or root
growth
present.

Contamination
and Pollution See "Detention Ponds" (No. 1). No pollution

present.

Catch Basin
Cover

Cover Not in
Place

Cover is missing or only partially in place.
Any open catch basin requires main-
tenance.

Catch basin
cover is
closed

Locking Mech-
anism Not

Mechanism cannot be opened by one main-
tenance person with proper tools. Bolts into

Mechanism
opens with
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Maintenance
Component Defect Conditions When Maintenance is

Needed

Results
Expected
When Main-
tenance is
performed

Working frame have less than 1/2 inch of thread. proper tools.

Cover Difficult
to Remove

One maintenance person cannot remove lid
after applying normal lifting pressure.

(Intent is keep cover from sealing off access
to maintenance.)

Cover can be
removed by
one main-
tenance per-
son.

Ladder Ladder Rungs
Unsafe

Ladder is unsafe due to missing rungs, not
securely attached to basin wall, mis-
alignment, rust, cracks, or sharp edges.

Ladder meets
design stand-
ards and
allows main-
tenance per-
son safe
access.

Metal Grates
(If Applic-
able)

Grate opening
Unsafe Grate with opening wider than 7/8 inch.

Grate open-
ing meets
design stand-
ards.

Trash and
Debris

Trash and debris that is blocking more than
20% of grate surface inletting capacity.

Grate free of
trash and
debris.

Damaged or
Missing.

Grate missing or broken member(s) of the
grate.

Grate is in
place and
meets design
standards.

Table V-4.5.2(5) Maintenance Standards - Catch Basins (continued)

Maintenance
Com-

ponents
Defect Condition When Maintenance is

Needed

Results Expected
When Maintenance is

Performed

General Trash and
Debris

Trash or debris that is plugging
more than 20% of the openings in
the barrier.

Barrier cleared to design
flow capacity.

Metal
Damaged/
Missing

Bars are bent out of shape more
than 3 inches.

Bars in place with no
bends more than 3/4
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Maintenance
Com-

ponents
Defect Condition When Maintenance is

Needed

Results Expected
When Maintenance is

Performed

Bars.

Bars are missing or entire barrier
missing.

Bars are loose and rust is causing
50% deterioration to any part of bar-
rier.

inch.

Bars in place according
to design.

Barrier replaced or
repaired to design stand-
ards.

Inlet/Outlet
Pipe

Debris barrier missing or not
attached to pipe

Barrier firmly attached to
pipe

Table V-4.5.2(6) Maintenance Standards - Debris Barriers (e.g., Trash
Racks) (continued)

Maintenance
Components Defect Conditions When Maintenance is

Needed

Results Expec-
ted When Main-

tenance is
Performed

External:

Rock Pad

Missing or
Moved
Rock

Only one layer of rock exists above nat-
ive soil in area five square feet or lar-
ger, or any exposure of native soil.

Rock pad
replaced to
design stand-
ards.

Erosion Soil erosion in or adjacent to rock pad.

Rock pad
replaced to
design stand-
ards.

Dispersion Trench

Pipe
Plugged
with Sed-
iment

Accumulated sediment that exceeds
20% of the design depth.

Pipe cleaned/-
flushed so that
it matches
design.

Not Dis-
charging
Water Prop-
erly

Visual evidence of water discharging
at concentrated points along trench
(normal condition is a "sheet flow"  of
water along trench). Intent is to prevent
erosion damage.

Trench
redesigned or
rebuilt to stand-
ards.

Perforations
Plugged.

Over 1/2 of perforations in pipe are
plugged with debris and sediment.

Perforated pipe
cleaned or
replaced.
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Maintenance
Components Defect Conditions When Maintenance is

Needed

Results Expec-
ted When Main-

tenance is
Performed

Water
Flows Out
Top of "Dis-
tributor"  
Catch
Basin.

Maintenance person observes or
receives credible report of water flow-
ing out during any storm less than the
design storm or its causing or appears
likely to cause damage.

Facility rebuilt
or redesigned
to standards.

Receiving
Area Over-
Saturated

Water in receiving area is causing or
has potential of causing landslide prob-
lems.

No danger of
landslides.

Internal:

Manhole/Chamber

Worn or
Damaged
Post,
Baffles,
Side of
Chamber

Structure dissipating flow deteriorates
to 1/2 of original size or any con-
centrated worn spot exceeding one
square foot which would make struc-
ture unsound.

Structure
replaced to
design stand-
ards.

Other
Defects See "Catch Basins"   (No. 5). See "Catch Bas-

ins"   (No. 5).

Table V-4.5.2(7) Maintenance Standards - Energy Dissipaters
(continued)

Maintenance
Component

Defect or Prob-
lem

Condition When
Maintenance is

Needed

Recommended Maintenance to
Correct Problem

General

Sediment Accu-
mulation on
Grass

Sediment depth
exceeds 2
inches.

Remove sediment deposits on grass
treatment area of the bio-swale.
When finished, swale should be level
from side to side and drain freely
toward outlet. There should be no
areas of standing water once inflow
has ceased.

Standing Water

When water
stands in the
swale between
storms and does
not drain freely.

Any of the following may apply:
remove sediment or trash blockages,
improve grade from head to foot of
swale, remove clogged check dams,
add underdrains or convert to a wet
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Maintenance
Component

Defect or Prob-
lem

Condition
When Main-
tenance is
Needed

Recommended Maintenance to Cor-
rect Problem

ation starts to
take over.

Trash and Debris
Accumulation

Trash and
debris accu-
mulated on the
filter strip.

Remove trash and Debris from filter.

Erosion/Scouring

Eroded or
scoured areas
due to flow
channelization,
or higher flows.

For ruts or bare areas less than 12
inches wide, repair the damaged area
by filling with crushed gravel. The
grass will creep in over the rock in
time. If bare areas are large, generally
greater than 12 inches wide, the filter
strip should be re-graded and re-
seeded. For smaller bare areas, over-
seed when bare spots are evident.

Flow spreader

Flow spreader
uneven or
clogged so that
flows are not
uniformly dis-
tributed through
entire filter
width.

Level the spreader and clean so that
flows are spread evenly over entire fil-
ter width.

Table V-4.5.2(10) Maintenance Standards - Filter Strips (continued)

Maintenance
Component Defect

Condition When
Maintenance is

Needed

Results Expected When Main-
tenance is Performed

General
Water level First cell is empty,

doesn't hold water.

Line the first cell to maintain at least
4 feet of water. Although the second
cell may drain, the first cell must
remain full to control turbulence of
the incoming flow and reduce sed-
iment resuspension.

Trash and
Debris

Accumulation that
exceeds 1 CF per

Trash and debris removed from
pond.
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Maintenance
Component Defect

Condition When
Maintenance is

Needed

Results Expected When Main-
tenance is Performed

1000-SF of pond
area.

Inlet/Outlet
Pipe

Inlet/Outlet pipe
clogged with sed-
iment and/or debris
material.

No clogging or blockage in the inlet
and outlet piping.

Sediment
Accumulation
in Pond Bot-
tom

Sediment accu-
mulations in pond bot-
tom that exceeds the
depth of sediment
zone plus 6-inches,
usually in the first
cell.

Sediment removed from pond bot-
tom.

Oil Sheen on
Water

Prevalent and visible
oil sheen.

Oil removed from water using oil-
absorbent pads or vactor truck.
Source of oil located and corrected. If
chronic low levels of oil persist, plant
wetland plants such as Juncus
effusus (soft rush) which can uptake
small concentrations of oil.

Erosion

Erosion of the pond's
side slopes and/or
scouring of the pond
bottom, that exceeds
6-inches, or where
continued erosion is
prevalent.

Slopes stabilized using proper
erosion control measures and repair
methods.

Settlement of
Pond
Dike/Berm

Any part of these com-
ponents that has
settled 4-inches or
lower than the design
elevation, or
inspector determines
dike/berm is
unsound.

Dike/berm is repaired to spe-
cifications.

Internal Berm Berm dividing cells
should be level.

Berm surface is leveled so that water
flows evenly over entire length of
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Maintenance
Component Defect

Condition When
Maintenance is

Needed

Results Expected When Main-
tenance is Performed

berm.

Overflow
Spillway

Rock is missing and
soil is exposed at top
of spillway or outside
slope.

Rocks replaced to specifications.

Table V-4.5.2(11) Maintenance Standards - Wetponds (continued)

Maintenance
Component Defect Condition When Main-

tenance is Needed
Results Expected When Main-

tenance is Performed

General

Trash/Debris
Accumulation

Trash and debris accu-
mulated in vault, pipe or
inlet/outlet (includes float-
ables and non-float-
ables).

Remove trash and debris from
vault.

Sediment
Accumulation
in Vault

Sediment accumulation
in vault bottom exceeds
the depth of the sediment
zone plus 6-inches.

Remove sediment from vault.

Damaged
Pipes

Inlet/outlet piping dam-
aged or broken and in
need of repair.

Pipe repaired and/or replaced.

Access Cover

Damaged/Not
Working

Cover cannot be opened
or removed, especially by
one person.

Pipe repaired or replaced to
proper working specifications.

Ventilation Ventilation area blocked
or plugged.

Blocking material removed or
cleared from ventilation area. A
specified % of the vault surface
area must provide ventilation to
the vault interior (see design spe-
cifications).

Vault Struc-
ture Damage
- Includes
Cracks in
Walls Bottom,
Damage to

Maintenance/inspection
personnel determine that
the vault is not struc-
turally sound.

Cracks wider than 1/2-

Vault replaced or repairs made
so that vault meets design spe-
cifications and is structurally
sound.

Vault repaired so that no cracks
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Maintenance
Component Defect Condition When Main-

tenance is Needed

Results Expected When
Maintenance is Per-

formed
Cracks wider than 1/2-inch at
the joint of any inlet/outlet pipe
or evidence of soil particles
entering through the cracks.

inlet/outlet pipe.

Access Ladder
Damaged

Ladder is corroded or deteri-
orated, not functioning prop-
erly, not securely attached to
structure wall, missing rungs,
cracks, and misaligned.

Ladder replaced or
repaired and meets spe-
cifications, and is safe to
use as determined by
inspection personnel.

Table V-4.5.2(17) Maintenance Standards - Coalescing Plate Oil/Water
Separators (continued)

Maintenance
Component Defect Conditions When Main-

tenance is Needed
Results Expected When
Maintenance is Performed

General

Sediment
Accumulation

When sediment forms a cap
over the insert media of the
insert and/or unit.

No sediment cap on the
insert media and its unit.

Trash and
Debris Accu-
mulation

Trash and debris accumulates
on insert unit creating a block-
age/restriction.

Trash and debris removed
from insert unit. Runoff
freely flows into catch basin.

Media Insert
Not Remov-
ing Oil

Effluent water from media
insert has a visible sheen.

Effluent water from media
insert is free of oils and has
no visible sheen.

Media Insert
Water Sat-
urated

Catch basin insert is saturated
with water and no longer has
the capacity to absorb.

Remove and replace media
insert

Media Insert-
Oil Saturated

Media oil saturated due to pet-
roleum spill that drains into
catch basin.

Remove and replace media
insert.

Media Insert
Use Beyond
Product Life

Media has been used beyond
the typical average life of
media insert product.

Remove and replace media
at regular intervals, depend-
ing on insert product.
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